































































































Minnesota's CO, emissions, but by the global concentration of CO,. Similarly,
Minnesota’s CO, emissions cannot be said to warm Minnesota’s environment any more
than they warm the rest of the planet. Tr. 12, p. 17.

84. Electric utilities produce more than one-third of thé CO, emitted from
anthropogenic sources in the United States, and 80% of those emissions come from
coal-fired power plants. Tr. 15, p. 179.

85. Carbon dioxide emissions in Minnesota are approximately 33 million tons per
year; this constitutes approximately 0.1% of global CO, emissions, which are
approximately 60 billion tons per year. Ex. 70, at 5. It is anticipated that Minnesota’s
contribution will become even smaller as other, more rapidly growing countries,
industrialize.

86. In 1988 the United Nations Environment Program and the World
Meteorological Organization created the Intergovernmental Panel on Climate Change
(IPCC) to evaluate the environmental impacts associated with anthropogenic emissions
of greenhouse gases such as CO,.

87. IPCC reports are the most authoritative sources available for information on
climate change issues. The IPCC research and peer review process evaluates all
available scientific information on factors affecting climate change. Before publication,
IPCC research reports are developed by technical committees composed of experts
throughout the international scientific community and are subjected to a rigorous multi-
level peer review process.

88. The amount of warming expected due to increased greenhouse gases is
expressed in terms of “climate sensitivity.” Specifically, climate sensitivity means the
amount of warming expected to result from a doubling of the atmospheric concentration
of CO, (above preindustrial levels) or a doubling of the equivalent CO, levels.
According to the IPCC, doubling CO, concentrations in the atmosphere would lead to
an increase in global average temperature that is likely to lie in the range of 1.5° to 4.5°
C., which is 2.7 to 8.1 degrees F. Ex. 72 at xxv; 1992 IPCC Supplement, attached to
Ex. 70, at p. 5.

89. The science underlying the global warming problem has been reviewed by
many other scientific review panels in addition to the IPCC. In general, these panels
have projected a range of warming in response to increased greenhouse gases
consistent with the range projected by the IPCC. Ex. 72 at 11.

90. The IPCC 1990 Report provided the scientific basis for the global warming
negotiations that took place in 1992 at the Rio de Janeiro “Earth Summit,” which
ultimately resulted in an international treaty known as the Framework Convention on
Climate Change. The Framework Convention was signed by 128 countries, including
the United States and most industrialized nations, and commits countries to actions to
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limit global warming with the aim of reducing CO, emissions to 1990 levels by the year
2000. Ex. 72 at 3.

91. The IPCC's range of climate sensitivity, 1.5° to 4.5° C, is based largely on the
results of general circulation models (GCMs). The climate forecasts made by the
various GCMs in use today depend on relatively crude descriptions of some climate
processes. As a result there is considerable uncertainty attached to projections of
climate change, which is reflected in the range of climate sensitivity values. Within this
range, the IPCC'’s “best estimate” of climate sensitivity is 2.5° C in light of current
knowledge, although there is no compelling evidence to suggest in what part of the
range the correct value is most likely to lie. Ex. 72 at xxv and 138-39.

92. Despite these uncertainties, GCMs are the best tools available for predicting
the effects of increasing greenhouse gases. IPCC 1990 Report at xx. GCMs are able
to simulate with considerable skill the large-scale distribution of pressure, temperature,
wind and precipitation of the existing climate and the climates of the distant past, known
as paleo-climates. IPCC 1990 Report at 125-26. The IPCC has substantial confidence
in the ability of GCMs to predict broad-scale features of climate change. IPCC 1990
Report at xxvii-xxviii. The uncertainties associated with the GCM predictions are
insufficient to discredit the IPCC's predictions of global warming.

93. Climate change in the predicted range could involve a number of potentially
catastrophic impacts, including a rise in sea level, heightened climatic variability, and
changes in vegetation. Although current limitations on GCMs make it difficult to draw
conclusions about shifts in the distribution of precipitation, agricultural output, and
frequency and severity of extreme weather events for any specific location or even a
region, some climate change models show the “grain belts” of the Northern hemisphere
shifting north by hundreds of kilometers and show significant die-back of Boreal
forests -- the spruce/pine/fir forests found in parts of northern Minnesota. Other studies
predict agricultural benefits to Minnesota from warming of the climate.

94. Based on past emission trends, known as the “business as usual’ scénario,
equivalent CO, concentrations are expected to double from preindustrial levels before
2030 and to quadruple before 2100. IPCC 1990 Report at xx, Figure 6, and xxxiv.

The Emissions Target Approach

95. The Environmental Coalition proposed a value of $25 per ton for CO, based
on the testimony of Dr. Stephen Bernow. Dr. Bernow used an “emissions target” or
“environmental target” approach in developing his proposed value.

96. This approach involves a two-step process: (1) selecting an environmental
target; and (2) determining the marginal cost of achieving this target. This methodology
does not attempt to determine the environmental cost of carbon dioxide; rather, it
attempts to determine the cost of meeting particular environmental goals calculated to
stabilize the earth’s climate. Ex. 111, Attachment SB-2 at 21.
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97. Dr. Bernow selected the target of reducing emissions by fifty percent below
1990 levels by the year 2050. After analyzing studies done by others, Dr. Bernow
concluded that the cost of achieving this target was $25 per ton for CO, emissions
associated with electric power generation.

98. The emissions target approach is not conceptually related to determining the
environmental cost of CO,.

99. The target selected by Dr. Bernow has not been adopted by any country or by
signatories to any convention or treaty.

100. None of the studies relied upon by Dr. Bernow for determining the cost of
achieving his emissions target actually examined the cost of achieving the emissions
target he selected. The studies examine the cost of reducing CO, to achieve a number
of different targets, and they use many different assumptions and methodologies..

101. For purposes of this proceeding, the emissions target approach is both
conceptually unreliable as a method of placing a dollar value on the environmental cost
of CO, emissions.

The Damage Cost Approach

102. The MPCA proposed a damage cost methodology based on the testimony of
Peter Ciborowski. Ciborowski proposed a range of $4.28 to $28.57 per ton for CO,
emissions.

103. Ciborowski's method involved estimating long-term discounted global costs
based on the existing economic literature and dividing by long-term CO, emissions to
arrive at an average cost per ton. Ciborowski essentially converted published damage
estimates made by economists from percentages of gross domestic product (GDP) into
costs per ton of CO,. Ciborowski has a masters degree in public policy from the
Humphrey Institute at the University of Minnesota and as a policy analyst he has been
trained in making cost projections. He has 13 years of experience in analyzing global
warming issues, including the underlying science and policy issues. Despite objections
to his credentials, the record (including thorough cross-examination) reflects that he is
qualified to perform these calculations.

104. Ciborowski's damage function is based on studies by Cline, Nordhaus,
Fankhauser, and Scheraga, which estimate damages for the United States at mean
global surface warming of 2.5° C. It is reasonable to estimate damages based on the
assumption of business-as-usual emission trends and using the IPCC's best-estimate
of climate sensitivity.

105. The above authors estimated damages for the United States at 1.1%, 1.0%,
1.3%, and 0.8% of GDP, respectively. Based on these damage estimates, Ciborowski
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assumed U.S. damages of 1% of GDP. Based on other work by Nordhaus and
Fankhauser, Ciborowski further assumed global damages of 1% of global GDP. In the
table summarizing his calculation, Ciborowski refers to his assumption of damage of 1%
of global GDP as the “lower damage function.” Ex. 70, Table 4. These assumptions as
to estimated environmental damage are reasonably reliable given the available
evidence. The fact that they are based in part on GCM predictions of regional climate
changes does not render them unreliable for purposes of this proceeding.

106. In the alternative Ciborowski assumed environmental damage of 2% of
global GDP. In the table summarizing his calculation, Ciborowski refers to this
assumption as the “higher damage function.” Ciborowski testified that the 2% figure
was justified because various costs (such as costs to unmanaged ecosystems, species
diversity, and air pollution) were omitted from the studies upon which he relied; because
assumptions were made about linear warming; and because certain “inherent risks” of
global warming were excluded; however, these omitted costs, assumptions, and risks
were never valued by anyone, including Ciborowski. Consequently the assumption that
damages can be estimated at 2% of global GDP is factually unsupported by the record
and is highly speculative given the available evidence.

107. Ciborowski then made two assumptions as to growth rate of global GDP
based on forecasts of global GDP growth done by the EPA. What Ciborowski calls the
“‘low EPA GDP growth case” in Ex. 70, Table 4, assumes global GDP growth of 2% per
year for 1995-2025, and 1.5% per year for 2025-2100. The “high EPA GDP growth
case” assumes global GDP growth of 3.4% per year for 1995-2025, and 2.6% per year
for 2025-2100. The EPA used these growth rate projections in its 1989 report to
Congress on policy options to slow the rate of global warming. The initial size of global
GDP was taken from figures generated by the Central Intelligence Agency. Although
some parties to the proceeding have criticized Ciborowski's use of the EPA's forecasts
in this context, there is no evidence in the record to suggest that these numbers are
unreliable. These assumptions appear to be reasonably reliable based on the available
evidence.

108. Ciborowski assumed damages from CO, emissions would occur in the period
from 2010 through 2100, based on the fact that any warming predicted from 1995 to
2010 could fall within the range of natural variability as opposed to being emitted from
anthropogenic sources. These assumptions are based on facts in the record and
appear to be reliable.

109. Ciborowski made adjustments to the damage estimates above to factor out
future damages that would result from greenhouse gases other than CO, and to factor
out any damages from past emissions of CO,. These calculations were based on data
contained in the IPCC reports. Again, some parties criticize these adjustments because
they do not appear in any published material or in the IPCC reports themselves;
however, there is no evidence in the record to suggest that the calculations were
performed improperly or that the assumptions made are factually unsupported. These
assumptions appear to be reliable based on the facts in the record.
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110. Ciborowski calculated the damage estimates using discount rates of 1, 2, 3,
and 5 percent. He proposed the use of a discount rate of approximately 1.5%, based
on a study performed by Cline.

111. Selection of a discount rate largely controls the ultimate cost figure. This is
apparent from Table 4 of Ex. 70. There is substantial evidence in the record criticizing
the use of discount rates of 1% to 2% because they result in deceptively large
estimates of global warming damages. Although Cline maintains that these rates are
appropriate when discounting across generations, there is insufficient support for this
position in the record.

112. The MPCA's proposed range of environmental costs of CO, of $4.28 to
$28.57 per ton is unreliable because it is based on a speculative measure of damage
(2% of global GDP) and uses an unreasonably low discount rate to reduce the stream
of damages to present value.

113. The weight of authority in the record suggests that discount rates in the
range of 3% to 5% are more appropriate in reducing future environmental damages to
present value. Ex. 13 (3% rate used by the New York State Environmental Cost Study
in valuing environmental externalities); Ex. 83 (DICE model uses 6% discount rate, then
declines to about 3% as growth slows; Lind model recommends 4.6% discount rate):
Tr. 12 at 74 (Nordhaus contends rates of 4% to 5% are appropriate); Tr. 11 at 196
(National Academy of Sciences used discount rates of 3%, 6%, and 10% without
recommending any single rate as being most appropriate).

114. The range of costs for CO, emissions, when using Ciborowski's lower
damage function (1% of global GDP) discounted at rates of 3% to §%, is $0.28 to $2.92
per ton. Based on the available evidence, this range represents a reasonable estimate
of costs. It is also consistent with the policy goal of using conservative values in the
face of uncertainty.

OAG Recommendation
115. The OAG proposes a range of costs for CO, emissions of $1 to $11 per ton.

116. The low end of this range is based on the OAG's reliance on testimony that
“there is the possibility that the damages to the environment from carbon dioxide
emissions may be quite small.” OAG Initial Brief at 29. The high end of this range is
based on the damage stream calculated by Ciborowski discounted at a rate of 2%, and
on OAG's disagreement with Dr. Bernow as to whether “bottom up” or “top down”
studies should be used in selecting the cost of controlling environment emissions.

117. No qualified witness proposed this range of costs, and there is no factual
support in the record for either endpoint of the range or for using a range assembled in
this manner.
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118. The range proposed by OAG is not supported by a preponderance of
evidence in the record.

Other Proposals

119. Other parties have proposed that no value or that a zero value be set for
carbon dioxide emissions on the basis that it is not practicable at this point in time to
value CO, emissions because existing data is insufficient or unreliable. This proposal is
rejected. There is a substantial body of literature reflected in the record that attempts to
calculate the environmental cost of these emissions. The uncertainties underlying
these estimates are acknowledged in the scientific community. The available data,
however, provide a sufficiently reliable basis for estimating environmental damage now.
It is more reasonable to use the data available now, in a conservative fashion, rather
than to disregard the problem entirely.

DISCUSSION

The Administrative Law Judge agrees with the public testimony from Willmar
cited earlier to the effect that the real resolution of the global warming problem must
come from a global emissions reduction effort, or at the very least, a national effort.
One state, especially a state like Minnesota, can not make much of a difference. In
fact, even if Minnesota’'s utilities stopped emitting any carbon dioxide, the global
problem would be virtually unaffected by our act, except as our action, and similar
actions of others in this country and abroad, cause national governments to take the
kind of actions that will make a difference.

The IPCC is a response to the global warming problem, and its work has spurred
actions by a variety of governments and entities. Both the cities of Minneapolis and St.
Paul, for example, have adopted CO, reduction plans, as part of a global effort by cities
sponsored by a UN-affiliated organization called the International Council for Local
Environmental Initiatives. St. Paul Public Hearing Tr., pp. 83 and 111. The record is
replete with data about what other cities, states, and countries are doing in response to
the problem. In the face of these actions, the legislature has made a political and policy
judgment that we should proceed to place a value on environmental costs “to the extent
practicable”. The Administrative Law Judge has concluded that the record contains
enough data to support a value for carbon dioxide, albeit a lesser value than many had
sought. Therefore, he has proceeded to recommend a value to the Commission for
their consideration despite the fact that Minnesota utilities alone can not make a
difference. ‘

MERCURY

120. No knowledgeable witness either denied or disputed that mercury causes
damage to the environment or has consequences that people care about. Ex. 200,
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pp. 17-18; Tr. 22, p. 14, Ex. 184, Ex. 174, Ex. 227; Ex. 226, p. 16; Ex. 136; Vol. 6,
p. 41; Ex. 230; Public Hearings and Public Letters, generally.

121. Mercury is a contaminant found in even the most remote lakes of the Upper
Midwest and virtually all mercury in these lakes is believed to have reached them by
atmospheric transport. Bacteria found in the lakes convert the mercury deposited to
methylmercury which is taken up through the food chain and “bioaccumulated” up to a
million-fold. Ninety-four percent of lakes surveyed by the Minnesota Department of
Health, many selected because of their popularity with anglers, have fish consumption
advisories because of mercury. These fish advisories have been posted because
consumption of fish with high mercury concentrations poses risks of nervous system
damage, especially for pregnant women and young children. Wildlife which eat
contaminated fish also are at risk. Ex. 213; Ex. 216 (1995 Minnesota Fish
Consumption Advisory Update); Tr. 24, p. 56; Tr. 26, p. 180.

122. Substantial public comment was received about mercury contamination
negatively impacting recreational fishing. Several persons also noted that mercury
poses greater risks to communities dependent on local fisheries. Native Americans
testified at several hearings about additional risks posed to Indian anglers, and their
families, who rely on locally caught fish and consume up to nine times as much fish as
non-indian people. E.g., April 27 Public Hearing Tr. at 40-42. Similar dependence on
locally caught fish by recent Southeast Asian immigrants was described by a public
health nurse. April 25 Public Hearing Tr. at 40-41. Also see Ex. 213 at 11.

123. Only in the last decade has the “cycling” of mercury in the biosphere been
well understood. It is now believed that the emissions from a given anthropogenic
source will be divided roughly equally between a global-hemispheric pool and local-
regional deposition (with the regional share about four times greater than the local
share). Mercury does not degrade, is highly mobile, and can be re-emitted to the
atmosphere after initial deposition to soil or water. The process of coal mining and
burning adds mercury to the atmosphere which otherwise would have remain locked in
geological formations for millions of years. Ex. 213; Ex. 215; Tr. 23, pp. 84-85.

124. Three-fourths of mercury deposited in Minnesota can be ascribed to human-
generated sources. Although mercury emissions from coal-fired power plants are,
compared to most criteria pollutants, not well quantified and quite small, coal-fired
plants are estimated to be the source of one-sixth to one-fourth of the anthropogenic
mercury emissions in the state. With the effects of the 1991 federal ban on mercury in
paints and fungicides, coal burning has become the leading source of mercury
emissions to the air in Minnesota. Ex. 213, especially exhibit 2 thereto; Ex. 226 at 6-7;
and Ex. 234 at 17-18.

125. While mercury is a pollutant of concern, there are significant omissions and

uncertainties in data regarding the effect of mercury emissions from electrical generators.
Ex. 230, p. 7.
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126. The United States Environmental Protection Agency (USEPA) is required by
the 1990 Amendments to the Clean Air Act to conduct a study on atmospheric mercury
emission. Ex. 230, p. 3. The USEPA has not issued its study and it is uncertain when
regulations would be promulgated if they are promulgated. Id.

127. The MPCA has proposed to wait for federal regulations to be implemented
before determining whether to promulgate regulations. Ex. 230, p. 6.

128. One area of omissions and uncertainty in data is in the area of the cycling of
mercury in the atmosphere. Ex. 230, pp. 9-10. Current models do not exist which
account for the complexity of the atmospheric chemistry of mercury and its deposition.
Ex. 136, p. 5-1.

129. A second area of omissions and uncertainty in data is in the amount and form
of mercury emissions from coal combustion. Id. The form of mercury emitted not only
determines how much of the mercury may be removed, but it will also determine the fate,
health effects and risk assessment of the mercury emissions. Ex. 230, p. 8.

130. A third areé of omissions and uncertainfy in data is the amount and form of
mercury emissions from natural as compared to anthropogenic sources. |d.

131. If mercury emissions from anthropogenic sources in Minnesota, including coal
combustion and other methods of electrical generation were reduced to zero, it is unclear
to what extent deposition would decrease in Minnesota. Tr. 23, p. 29.

132. A fourth area of omissions and uncertainty in data and models to estimate
accurately the effect of changes in mercury concentration on fish. Ex. 136, p. 5-2.

133. In addition to uncertainties arising from the behavior of mercury in the
environment, there are also major uncertainties about valuation. No model has been
developed to quantitatively link mercury based fishing advisories to recreation choices.
Id. The record of this hearing contains anecdotal sugygestions of the link, but there is no
quantitative evidence of the amount of recreational activity actually deterred by the
advisories.

134. No data has been developed that allows monetization of health damages from
mercury emissions. Tr. 24, p. 10.

135. The TER study concluded that the absence of adequate data and models, and
the resulting uncertainty make it impossible to quantify the potential damages from
mercury emissions. Id.

136. The absence of a proposed value for mercury in the TER study caught some
parties by surprise, and they were forced to attempt to fashion a value under serious time
constraints. Ex. 163, p. 28. Estimates of mercury damages based on benefit transfer
analyses were offered by the Environmental Coalition (EC) and the MPCA.
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137. The Environmental Coalition proposed a $50 million per ton ($25,000 per
pound) cost value associated with mercury, which it derived by coupling an estimated
$850 million spent on recreational fishing in Minnesota each year, with an argument
suggesting that the Exxon Valdez oil spill stigmatized the salmon industry and reduced
its value by approximately 20-40 percent. From there, the Environmental Coalition
selected the midpoint of the 20-40 percent range (i.e., 30%), and multiplied it by the
$850 million to derive an estimate of the reduction of value to Minnesota recreational
fishing industry resulting from mercury stigmatization, or $255 million. Finally, the
Environmental Coalition attributed 19% of this reduction, or $50 million, to coal
combustion, based upon an estimate that air emissions from coal combustion represent
19% of total emissions. Through this methodology, the Coalition derived a value of
$25,000 per pound of mercury. Ex. 234, pp. 20-22.

138. The record contains no evidence that the stigmatization to the recreational
fishing industry in Minnesota will be of the same magnitude as the stigmatization that
occurred in relation to the Exxon Valdez oil spill, which related solely to commercial
fishing. As discussed above, other than some anecdotal testimony, the record contains
no evidence that there has been, or will be, any significant stigmatization to Minnesota's
recreational fishing industry resulting from mercury contamination. See Tr. 26, pp. 184-
185.

139. The MPCA's benefit transfer analysis relied on two basic building blocks: the
findings of the TER study regarding criteria pollutants, and, an air toxics index that was
developed by the MPCA staff. The index ranks toxic air pollutants according to their
potential to cause environmental harm.

140. The MPCA benefit transfer methodology does not have the same magnitude
of certainty as the estimates of the environmental costs of criteria pollutants presented
by Triangle Economic Research. Ex. 138, p. 11; Ex. 163., pp. 37-39. It only provides a
rough idea of the magnitude of the damages. Ex. 235, pp. 5-6.

141. The MPCA presents a range of values for mercury of $4,359 to $9,781 by
utilizing TER's SO,, NOx and PM, values. Ex. 163, pp. 35-36. Mr. McCarron based
the upper end of his range on the inclusion in his analysis of the TER particulate values.
Id. at 36. However, Mr. McCarron recognized, in his testimony, that this may be
inappropriate and may result in overestimates of the damages. Nonetheless,
Mr. McCarron included the lowest value produced by the inclusion of particulate values
as the high end of his range in order to offset what he perceived as underestimation of
the SO, and NOx costs in the TER study. Id. at 36.

142. It is found that the MPCA analysis provides only a rough estimate of the
magnitude of damages caused by mercury. If it were to be used for valuing mercury in
this proceeding, it would have to be adjusted downward (as proposed by OAG, which
recommended a range of $1,429 to $4,359, to adjust for an overestimation). See OAG
Initial Brief, pp. 32-33.
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143. The ALJ cannot support the MPCA's or OAG's recommendations of
environmental cost values for mercury based on the MPCA's methodology. MPCA
readily admits that the analysis does not comport with the damage cost approach.
Instead, it is an attempt to estimate damages from mercury by mercury's position on the
air toxics index vis-a-vis other pollutants whose damages are known, such as SO,, NOx
and PM,,. The damages from mercury are dependent on a number of functions that do
not occur in with SO,, NOx or PM,,. Therefore, the relative position on the list is not a
reliable indicator of relative damages. See "Discussion” below.

144. There are several current research efforts targeted at estimating mercury's
environmental damages. At the federal level, the Clean Air Act requires the EPA to
perform several studies dealing with mercury. Two of those studies will be of particular
interest to the Commission. The first is a general review of mercury sources, emission
rates, control technologies and health and environmental effects. The second is a
study focusing on toxic emissions from coal-burning power plants. The first report was
due to Congress late in 1994, the second late in 1995. Ex. 200, p. 18. At the state
level, the MPCA has developed a mercury task force. This task force recently
completed its report entitled "Strategies for Mercury Control in Minnesota" and will
report annually on mercury-related issues in the state. The 1995 Minnesota Legislature
appropriated $50,000 for a Minnesota-specific valuation study for mercury. The results
of that study are due to the Legislature in mid-1996. See Laws of Minnesota 1995,
ch. 220, subd. 5(f) and Ex. 221. That same legislative appropriation bill also
appropriated $250,000 to synthesize and interpret a five-year mercury deposition
database and an evaluation of fish contamination trends in 80 high-value lakes. |d. at
subd. 5(g). This should give some idea of the relative contributions from “local” sources
of mercury as opposed to “distant” sources. Ex. 221. Given this current level of
pertinent research, the ALJ believes that the Commission wiil have adequate
information to assign a reliable value to mercury in the near future. In particular, the
Minnesota-specific studies should provide a sound basis for developing a value for
residual mercury emissions in the state. For purposes of this proceeding, however, the
ALJ does not believe there is sufficient evidence in the record to support a quantified
range of environmental cost values for mercury emissions. Therefore, the ALJ
recommends that the Commission defer adoption of an environmental cost value for
mercury until better information becomes available.

145. The ALJ also recommends that until the Commission has adopted a
numerical value, it require utilities to explain, in their filings subject to the statute, how
they considered mercury.

DISCUSSION

It is frustrating to conclude that there is insufficient evidence to recommend a
value for mercury in light of the broad consensus about mercury's toxicity and the need
to reduce human (as well as animal) exposure. The federal government, as well as the
State of Minnesota, have collectively spent millions of dollars studying mercury, and
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devising strategies for its control. But because of a variety of what are essentially
timing issues peculiar to this proceeding, this record does not contain the information
necessary to establish a reliable value. Two years from now, that information will be
available. But right now, it is not. Two years from now, the state studies, as well as
some of the federal studies, should be completed. In addition, it is possible that the
MPCA will be better able to justify the use of the air toxics index, and its underlying
fugacity model, in light of the unique properties of mercury. Mercury is unusual
because it cycles through the environment, taking on different chemical forms at
different times. The ability of mercury to transform from one form to another is known
as speciation. The uncertain ability of the fugacity model to deal with the speciation
phenomenon makes its application to mercury problematic. Until scientists have had an
opportunity to study the reliability of the fugacity model in dealing with mercury, values
based upon the model must be viewed with some doubt. It may well turn out that the
differences impcsed by mercury speciation do not affect the outcome all that much, so
that the technique of benefit transfer using the index is a reasonable way to come up
with a value for mercury. But the record does not support that conclusion at the current
time, and only additional analysis and peer review will resolve the doubt.

The Office of Attorney General, which did not sponsor an expert on mercury,
recognized the uncertainty presented by the PCA's values, and weighed them against
the uncontroverted evidence that mercury causes significant environmental harm about
which Minnesotans care greatly. The Office's resolution of this dilemma was to look at
the factors that went into the PCA's values, and exclude the highest one. The PCA's
range of $4,359 to $9,781 was based upon a benefits transfer analysis utilizing TER's
SO,, NOx, and PM,g values. The upper end of the range was based upon the inclusion
of TER's PM,, values. In order to try to compensate for any overestimation that might
have occurred in the PCA's values, the Attorney General's Office recommended that
the highest of the three (PM,o) be excluded. Removing PM,, values from consideration
leads to a range of $1,429 to $4,359 per pound.

The OAG calculation is the best one in the record if the Commission, as a matter
of policy, wanted to "send a message" to utility companies about the seriousness of
mercury. However, the OAG values still rest upon the legitimacy of the PCA's benefits
transfer analysis and its underlying components. In light of the substantial doubt that
must be accorded to that methodology, and in light of the fact that significantly better
data will be available in a short period of time, the Administrative Law Judge has
recommended that the Commission defer adopting any value, but that it instead require
utilities to explain how mercury was taken into account in their filings.

METHANE

146. The Environmental Coalition’'s Stephen Bemow is the only witness to provide
an externality value for methane ($550 per ton). The only justification given for his cost
value is the statement, Ex. 111, Attachment SB-2, page 38: We also recommend that
the MPUC adopt a value of $550 per ton of methane, based on its 100 year Global
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Warming Potential of 22 relative to CO,. This value of 22 also includes the indirect
effects of methane and is consistent with the value adopted during the Ninth Session of
the INC (US Climate Action Report, 1994).

147. Dr. Bernow's estimated value of $550 per ton of methane is derived by
multiplying a regulatory cost for reducing CO, using a carbon tax approach ($25 per ton
of CO,) by a ratio of the comparative damages of methane to CO, (22 to 1). This is a
combination of two different methodologies. Pehrson, Ex. 46, p. 12.

148. Dr. Bernow’s CO, value of $25 per ton is based on his estimated cost of
reducing CO, by 50% below 1990 levels through application of a tax. There is no
evidence that the damage caused by methane is a ratio of the regulatory cost of
controlling CO,. |d.

149. There is insufficient evidence in the record to support an environmental cost
being assigned to methane.

REMAINING PROCEDURAL MATTERS; Motion for Reconsideration of Mills

Testimony, Request to Withdraw Falkenberg Testimony and Similar Issues Relating to
the Contents of the Record

150. The Administrative Law Judge, having reconsidered his November 16 ruling
striking portions of the testimony of Mark P. Mills, reaffirms that ruling, for the reasons
stated at that time.

151. The request to withdraw portions of the testimony of Randall J. Falkenberg
and similar requests to exclude from the record evidence which responds to evidence
stricken by the Post-Hearing Ruling of November 16, is denied.

Both of these rulings are made for the reasons set forth in the following Discussion.
ISCUSSION

On November 16, 1995, the Administrative Law Judge issued the Post-Hearing
Ruling on Evidentiary Motions, which resolved numerous evidentiary issues that had
arisen during the course of the proceeding. One of the matters was a motion by OAG,
DPS, PCA and the Environmental Coalition to strike certain testimony in the direct and
rebuttal submissions of Mark Mills. Most of the motion was granted, except for a
relatively small portion of his testimony. On January 12, 1996, as a part of the initial
briefing, CPA, Minnkota and UPA requested reconsideration of the earlier ruling. The
Administrative Law Judge gave other parties an opportunity to comment on the request.
Having now reconsidered the matter, the Administrative Law Judge affirms his earlier
ruling, for the reasons stated therein.
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The November 16 post-hearing ruling did grant a number of the motions to strike
various pieces of oral or written testimony. On January 11, the day before initial
substantive briefs were due, counsel for the Large Power Intervenors circulated a letter,
requesting that the testimony of LPI witness Randall Falkenberg be deemed to have
been withdrawn.

The basis for this request was that Falkenberg's testimony was a response to the
testimony of Christopher Davis. In November, the Administrative Law Judge had
granted a number of motions to strike testimony of Davis. Large Power Intervenors
reasoned that since the testimony of Davis had been stricken, there was no reason to
have Falkenberg's testimony in the record either. The request specified certain portions
of the prefiled testimony of Falkenberg, as well as certain portions of the transcript of
his cross-examination.

On that same date, counsel for Western Fuels indicated that he had realized that
the November ruling striking certain testimony placed in doubt the validity of a number
of related pieces of evidence. He noted that it was unclear whether a striking certain
portions of a witnesses’ prefiled testimony also affected the following items: (a) live
cross-examination of that witness, and (b) prefiled and live examination testimony of
other witnesses which responded to the stricken testimony. He indicated that with
regard to Christopher Davis' testimony alone, there was responsive testimony from not
only Falkenberg, but also from five other witnesses. He urged that the record be
clarified on this matter. The next day, the Administrative Law Judge received a letter
from counsel for the Department indicating that it needed more time to consider these
matters, and urged that no ruling be made until reply briefs were filed on February 16.

On January 29, the Administrative Law Judge wrote to the parties, offering them
an opportunity to comment on the issue, both from a conceptual standpoint and a
practical one. Reply briefs, which were received on February 16, offered a variety of
suggestions. The Administrative Law Judge will not catalog them all, but would
characterize them as falling into two groups: those who thought that the request to
withdraw was filed too late, and should not be allowed, while, on the other hand, there
was a group that thought that the request was a legitimate one and that someone would
have to go through the entire record and deal with not only the evidence which was
stricken based on the November 16 ruling, but also the cross-examination based on
that evidence, prefiled evidence from other parties that responded to it, and cross-
examination on that responsive evidence as well.

The Administrative Law Judge believes that the request to withdraw
Falkenberg's testimony, as well as similar requests (either explicitly stated or implicit in
later argument) should have been made at an earlier point in time, closer to
November 16, so that parties would have an opportunity to respond to them, the
Administrative Law Judge could rule on them, and parties could proceed to frame their
final arguments accordingly. It would add several months to the schedule of this
proceeding if the Administrative Law Judge were to now require parties to enumerate all
of the evidence which they think ought to be excluded from the record as a "logical
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outgrowth" of the November 16 ruling. Once they had done that, the ALJ would likely
have to resolve disputes, and then allow the parties an opportunity to refile initial and
reply briefs based upon the “new” record.

The realities of the record of this case do not require that this additional time be
added to an already lengthy schedule. After reviewing the record and considering the
scope of the "logical outgrowths" in comparison to what would remain in the record, the
Administrative Law Judge does not believe that going through the exercise of
identifying those logical outgrowths would affect the outcome of the matter. This is not
a situation where there is one critical piece of evidence that is going to determine any of
the values proposed herein (or not proposed herein). To use a simplistic analogy, this
is not a murder trial where the only piece of evidence linking the defendant to the crime
is, for example, a confession. If the confession is excluded, the defendant goes free,
while if it is included in the record, the defendant is found guilty. For each of the values
at issue here (except, perhaps, for methane, which is not even affected by this
procedural snarl), there is a large volume of evidence. Excluding some and leaving the
rest in the record would not affect the outcome.

For the reasons stated above, the Administrative Law Judge has decided that
the record shall remain intact, as it was at the time of the end of the hearing, only as
modified by the November 16 rulings.

Based upon the foregoing Findings, the Administrative Law Judge makes the
following:

ONCLUSIONS

1. Any of the foregoing findings that should more properly be deemed a
conclusion is hereby adopted as such.

2. The Administrative Law Judge and the Minnesota Public Utilities
Commission have jurisdiction over the subject of this hearing pursuant to Minn. Stat.
§§ 216B.2422 and 14.50 (1994).

3. The Commission gave proper notice of the hearing in this matter, has
fulfilled all relevant substantive and procedural requirements of law or rule, and has the
authority to take the action proposed herein.

4. The evidentiary rules which apply in this case are those which govern
contested cases, Minn. Rule pt. 1400.7300. That rule also apportions the burden of
proof and establishes the standard of proof.

THIS REPORT IS NOT AN ORDER AND NO AUTHORITY IS GRANTED HEREIN.
THE PUBLIC UTILITIES COMMISSION WILL ISSUE THE FINAL ORDER IN THIS
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MATTER. THE COMMISSION MAY ADOPT, REJECT OR MODIFY THE FOLLOWING
RECOMMENDATIONS.

Based upon the foregoing, the Administrative Law Judge makes the following:
RE MENDATI
1. That the Commission establish the following ranges of environmental costs

for criteria pollutants, to be used in proceedings subject to Minn. Stat. § 216B.2422
(1994):

(1993 $ Per Ton)
Metropolitan
Rural Fringe Urban

Particulates Smaller than

10 Microns 530-806 1873-2720 4206-6054
Nitrogen Oxides with Ozone 17-96 132-251 350-922
Lead 379-422 1557-1881 2951-3653
Carbon Monoxide .20-.39 .72-1.26 1.00-2.14
Sulfur Dioxide

Before year 2000 9-24 43-104 106-178

After year 2000 0 0 0

2. That the Commission establish a range of $0.28 to $2.92 per ton as the
environmental cost of carbon dioxide.

3. That the Commission specify what escalator should be used to escalate the
above figures from 1993 dollars to current dollars at the time of filings under the statute.

Dated this 22nd day of March, 1996.

Allad . K]

ALLAN W. KLEIN '

Administrative Law Judge é‘y %

NOTICE

Pursuant to Minn. Stat. § 14.62, the Agency is required to serve its final decision
upon each party and the Administrative Law Judge by first-class mail.

Reported: Janet Shaddix Elling, Janet Shaddix & Associates, Bloomington, MN
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